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Tlav at 186.000 Miles a Second

Would Reach BoundaryThen.

SHAPLEY CONFIRMED

Takes Light BOO Years to
Reach Us From Giant

Betelgeuse.

PLANET SYSTEM IN ATOM

Relation of Electrons and NucleusStudied to Get Data
on Stars.

Hy DOX.VI.O MUX/KI,.
» / Strcnomical Research Scholar at the

(Graduate. Colleap Princeton
University.

Special Dispatch to The New Youk Heilvld.
Cambridge, Mass., Dec. 30..The astronomerswho met this week at Harjvard and the Massachusetts Institute

J of Technology heard two papers which
save additional data on the size and
OA tent of the universe. The findings
confirmed those of Shapley, indicating'

| that if a light ray were to leave the;
earth at the present moment at 186,-'

r 000 miles a second it would have to:
travel 200,000 years before it would

t reach the boundary of our stellar.
system.
Within the depths of space are many

' stars that are irregularly variable in
light, the cause of which is not known.
It was mentioned that the measure-i ents made at Mount Wilson Ohservai'. try indicate that one of these, the giant

S red star Betelgucse. was actually
* changing (ri size. Measurements of the
diameter made a year ago on many
-tars are verifier^ but this one alone
terns to have shrunk.
The previous value showed that if we

replaced our sun by this giant the
; earth itself would still be within It and

the outermost boundaries would be
icached only nt th° orbit, of Mars. At'

( resent it would reach little beyond that!
« of the earth. It is possible that the

ilrht Variation rlenrnria on th« atce and
I.iter measurements may show that this
tar will asain grow larger. The work

' of Dr. Van M&anen shows that Betel-:
geuse is so far from us that tt takes
over three hundred years for Its liglit

t to reach us.

Dr. Darwin's Bold Statement.

At the joint meeting with the F'hysi-
cal Society Dr. Darwin, giving a mathematicaldiscussion of >omo of the
characteristics of light, made a very
hold statement. It one of the fun-
dumental laws of physics that energy
neither can be created nor destroyed,
though It Is difficult to prove this, for
experiments can never attain quite the

% accuracy desired.
Dr. Darwin, who is considered an

authority on the subject advanced the
idea that perhaps this law i« not true
for a single atom, and that If we could
control these forces t would be possibleeither to create or destroy energy.
As It Is. lie showed that on the average
aa much energy Is created as Is de.stroyed, so things are much as they
were before.

It is interesting to compare the tenor
of the papers presented at the meetings
this year with those of. say. ten years
ago. At that time ustronomers were on
the mere threshold of the important ad\ancesrecently made and the subjects
dealt with only pure astronomical problems.To-day. with the recent rise of
astrophysics, astronomy hus become us
important u link in the sciences as
fhfmivtrv anH nhvs:l< w

In the Blars we fln<l temperatures fur
beyond anything that can be produced
by laboratory means and with the mattersubjected to this great heat we are
able l>y analyzing the light emitted by
tin stoma in the star to carry the
physical researches far beyond what It
wss thought possible. It is of little
wonder then that the moat Important of
the discussions dealt with the physical
aide Instead of any other.

Itr. Loula Bell's Taper.
The final sessions of the American

Astronomical Society at the MassachusetteInstitute of Technology raw

'y tnany Interesting papers presented, rtne
\ of the moat Important experimental re\suits that has l»een obtained since Ruth\<rfordsucceeded In breaking up the

stoma of nitrogen by bombarding theni
with helium particles was that which
was communicated by Dr. Loula Bell.
\toma are now known to consist of
electrical structures a nucleus of positiveelectricity surrounded by electrpns
revolving .iround It like planets around
the suit. As there Is no reason to think
that one particle of electricity la differentfrom any other we should expect
ihat some atoms a little more unstable
than others might break up.
Kor some reason or other the helium

atoi.i seems to he very stable although
1' Is usually thought of as being a combinationof four hydrogen particles, and
Rutherford over a year ago succeeded In
knocking hydrogen atoms from many
materials by shooting them with these
"helium bullets." It takes an enormous
ouantlty of en.-rgy to break up the atom
hut Dr. Bell has succeeded In obtaining
hHlum from carbon.

In his researches Dr. Bell made the
use of a brilliant arcllght with a bright-
ii- v >! inn- nuniirw] million candl"
jiowor a square Inch. A current of a
hundred and fifty amperes and a drlv«
lug potential of eighty volts produced
this effect.

In the hot coro of the arc where the
arbon was vaporised the atoms were

so greatly abused that some of thetn
broke up Into helium and when the light
was analysed |f pave the characteristic
spectrum of that clement.

fteIs»ton of Atom to Stars.
"lost of the remaining papers both In

the sfternoon and morning session dealt
with the problem of the relation of the
atom to the stars. It has been raid that
astronomy Is the oldest of the sciences,
ft la equally true that It la also the
Atwest In v orking with the physicist.
'?>t« astronomer Is now trylnr to find® out as much as possible about the atom
as the «tar Itself. This fact was clearly
brought out In the address of the retiringvice-president of the organisation.Dr. B A. Mitchell of I.eander
MeCormlck observatory In Virginia. The
subject was the importance of Ionizationand r' tit with stars and atoms col-
lectlveiv.
"During the last two and a half een-

furlen." Dr. Mitchell said, "the astronomerand the mathematician have worked
In close cooperation Investigating the
distance* »t>d footlon* of the bodies
form-tig the sldjrcal universe Under
tic i tgle wand w their combined labors

l. complexity >m the P'olmalo system

\

I.

ha. given way to the uiniplicily and
beautiful order revealing motions obey- t

ng th« inverse square law or Newton, -i

During the progress of these investiga- I'
tions our conceptions of distance and *

dimensions have been gradually modified '

till now we are made aware that tne '

universe has a radius which may even 1

exceed a hundred or a hundred and s

fifty thousand light years.
"While the astronomer has thus been p

reaching out to greater and yet still !i
greater distances In the direction toward o
the infinite, the physicist, the chemist, f'
on the other hand, have lounc solar and p
planetary systems of nearly infinite si- s<
mul dimensions within the realm of the o
chemical atom. The radius of cue elec- p
tron is just throe-trillionlths of an Inch f<
and its distance from the nucleus is in o
the same ratio to its size as the distance p
of tho earth from the sun."

Dr. Mitchell showed the radical change £
in the different sciences since the dLi- s
covery of radioactivity in 1S96. when it e
was found that the atoms were actually a
disintegrating with the liberation of t,
great quantities of energy. The study pof astronomy has been facilitated by tne ainvention of the great spectroscopea ^which analyze the light emitted by the ,
stars.

fleet roii* Vibrate In Orbits.
The electrons of the atom are not p

In a stationary state, but may be con- p
sidered as vibrating back and forth in p
different orbits, sometimes closer to the |,
nucleus and again more distant. It u
will make these changes with the lib- p
eration or absorption of energy setting e
up a light vibration io the ether at the
eame tipne. It so wappens that the elec- c
trons are confined to definite orbits and
therefore only certain kinds of light t
can be radiated. j,
Therefore, when we spread the light t

of the star out into a rainbow band by v
the use of a prism we rind It streaked t
with lines all caused by the emission p
of radiations from a definite kind of .
atom. The higher the temperature, the t
more abused the atom will be and the 0
more lines appear, so the spectrum of a
star ooes more than reveal the chemical |
substances there, for wo can now get i,
the temperature. The temperature
scale was calibrated by the use of the c
sun. which was found to be about ti.000 r
degrees, while many stars go as high e
as 15,000. j t
When the atom gets hotter than a t

certain fixed amount the vibration of the \
electron becomes so violent that frequentlyit is thrown entirely away from t
the nucleus. This is called the process c
of ionization and is very important in s
interpreting the conditions on the star, o
If a helium atom which originally pos- d
sesses two electrons had one of the.tn r
torn out evidently It would vibrate very r
much In the same way that hydrogen h
does, for the two are exactly the same v

except that the helium nucleus possesses v

twice the electric charge of the other. c
A number of years ago. before f

helium had been discovered in the S
laboratory. Prof. Pickering of Harvard t
found a. number of lines in the spectrum 3
that resembled those of hydrogen with b
the exception that they were Just twice
as closely packed. Later, with helium
established as their source, it was very
plain that the theory exactly explained t
the structure of this intricate spectrum. v

t
Ionization of Ga»ei. a

Within the last year or so much has *
been done on the theory of ionization 8
of erases in the atmospheres of the stars.
By bombarding the atoms in the labora- fi
tory with electricity driven by various 1
forces we have been able to reproduce t
and study many of the conditions f
present In the stars and apply these V
quantities to astrophyslcal problems. I
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THE N
rite ltnea are greatly intluenueti by
emperaturv and widened by pressure,
md Adams at Mount Wilson Observatory
tus found the temperatures of manytarsfront the study of spectral lines,
i I veil the. temperature It Is a simple
natter to compute the actual brighttessand therefore the distance of the
tur.
In closing r>r. Mitchell said; "The

ast decade has witnessed a remarkable
ricrease of knowledge In all departments
f sidereal astronomy. Progress for the
uture will depend, as it has always deendedin the past, on securing the obervationaldate with as high a degree
f precision as possible. The most lmoriantlink in the chain of progress
or perfecting our ideas of the system
f the stars seems still to lie in the aecuatedetermination of stellar distance."
A second paper, by Kufus Sawyer and

>r. Paton of the University of Michigan,
howed that u number of hitherto unxplair.edlines in the spectra of white
nd blue stars can be attributed to the
loment silicon. A paper of Cuyten and
-undmark showed how the distances
nd absolute magnitude of stars might
e estimated from a study of their specraltype, especially If we can measure

revloualy their motion on the face of
he sky.
One of the interesting results, alhouglilittle weight should be attached

o It for the data are extremely uncerain,showed that the bright star. Deneto,
s a hundred thousand times as bright
& our sun. If time, thts will mean
hat it is as brilliant a star as has
ver been observed and although this
* not probable, the fact remains that
ertainly it is a very bright star.
Dr. Henry Norris Russell of Prlnceongave a very important paper dealingwith the masses und distances of

he stars. For some time he has been
norklng on the problem and now has
abulated the distances of some sixteen
undred stars. To solve the problem lie
sed the measures or many uouoie stars
hat are actually nio\ lug around each
ther.
The stars revolve about each other
n an elliptical path and If the star
ias been observed through the entire
listance the problem Is easy. Tlowver,as Dr. Russell stated, there are
nany stars which have a. period of revdutionof several hundred years and
>eing slightly Impatient he devised a

method of using the existing data
vithout waiting for a complete orbit.
Some years ago Dr. Russell showed

hat the history of a star was not very
omplieated. A huge mass of gas in
pace would contract under Its own force
if gravity and the Increased pressure
ue to its smaller size would cause a
Ise in temperature until the star
cached a certain point where it was so
tot and dense that further compression
vas difficult. At this point the star
vould begin to cool and finally reach
iblivion. The more matter the star
ontains the greater is the force of
;ravity at its surface, causing the temicratureto rise still further. Dr. Rusell'sresults clearly indicated that the
lotter stars were more massive.

Greatest I'ntile Discussed.

Another important paper from Mount
Vilson Observatory by Dr. Joy dealt
vlth the greatest puzzle that is known
o astronomers. As yet they have been
ible to find no theory to account for the
ttui fciiiti v-ci laiii amis iaut- uul anu liivii

rrow brighter at more or less regular
ntervals usually about a year. The
tar Omlcron Cetl In that time varies
ta brightness more than a thousand
imes. l>r. Joy has analyzed the light
rom the star when at minimum and
ias shown Chat some effects can be cx>lalncd.There la a second star rcvolvti
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iii^ about the larger. This does not accountfor the huge change in amount,
but only the quality of light. It seems
queer that no star seems to occupy the
position of the predicted one as theory
indicates. It seems the more we learn
about these stars the more puzzling
they become.
The writer of this article presented a

paper on the probable temperatures of
the planets from experimental measure-
merits made by Drs. Coblentz and Lampiland at the Lowell Observatory in Flagjstuff. Ariz., of life heat sent from the
planets. Mr. Mensel emphasized the
fact that the r'-suits ware only tentative
for he had received some recent material
that might affect tlie computed tempera-
turos considerably, probably lowering]
them.
The problem was very complicated by

the corrections for the absorption of
energy by the earth's atmosphere,
which also varies greatly according to
the water vapor present. As it is. it
seems that the surface of the moon Is
very hot. perhaps hotter than boiling'
water, under the. direct illumination of
the sun, while during the night It must
be very nearly th* absolute zero. The
surface of Mats appears to be hea'ed
during the day and may rise considerablyabove the freezing point of
water.

In the case of Venus, however, we
meet with a corriplicaHon. for we do not
know the rotation period of the planet,
The writer showed how it might be possibleby a careful study to determine
the rotation of this planet. The tempera-
turc there is probably fifteen or twenty
degrees more than tlie earth's. For
Jupiter and Saturn the results are fairly
definite. Both must radiate some energy
of their own. but even then are as much
as a hundred degrees below zero centigradeat the radiating surface. Saturn
being a little warmer than Jupiter. Probablythe greater density of the latter is
due to just this fact.
The Einstein theory in all Its in-1

trieacles waswliscussed with all the evi-
dence for its. belief. However. Dr. Sliap-;
ley showed that as far as most of the
ordinary measurements of time and
space are concerned the theory of rela-
tivlty will have little effect. It Is
only when we get into the great dls-
tances and masses of the stars that wc
can find anything definite about it. The
results of the recent eclipse visible in
Australia will not be ready for several:
months, but the general opinion of most
of the physicists and astronomers present
was that the theory would be verified.
They also agreed with this statement

said to have been made by Einstein
"If it is not proved by experiment It is
a pity, for it is so beautiful mathemat-!
ieally."

unm FARMER AND SON
IN MAILED BOMB CASE

Wisconsin Men Taken After
Injured Official's Wife Dies.

Marshi-tei-d, Wis., Dec. 30 (Associated
Press)..James Magnuson. a farmer,
and liis eighteen-year-old son, who live
near here, were arrested to-day in connectionwith the mailing of a dynamite
bomb to James A. Chapman, County
Commissioner.
The bomb blew off Mr. Chapman's left

arm and injured his wife fatally.
Sheriff Walter C. Mueller, deputies

and postal inspectors took the Magnusonsto Wisconsin Rapids, the county
seat.
The elder Magnuson, a Scandinavian

settler, was a bitter opponent of a

drainage ditch project which Chapman
had sponsored.
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PROFITS ON 40 ROADS
EXCEED b FEK CENT.

Interstate Commerce CommissionSo Reports to the
Senate.

NO RETURN TO TREASURY

Estimates Are Being Made of
Amounts Thaf May Be Due

to Government.

Washington, Pee. 30 (Associated
Press)..Approximately forty railroads
In the United States have earned more
than the 6 per cent, fair return standard
set by the transportation act. the InterstateCommerce Commission reported to
the Senate to-day. in response to a
resolution by Senator Capper (Rep..Kan.). Kstlmatea of the amount which
may be due the United States as a
result are now being worked out.
None of the railroads whose earnings

may have been above the 6 per cent,
limit, the commission said, have as yet
paid anything to the Government. Determinationof the precise amounts due.
It was added, must await conclusion of
the work of valuing railroad property.
Under the transportation act, the CommerceCommission is required to make

rates which will give railroads a fair
return on the value of their property
used in transportation. For 1921 the
fair return standard was set at 6 per
cent, by the law. but In 1932 the commissionreduced the percentage to 5'.£.

' We arc not at this time in position
to report tho value of the railway propertyof all carriers for which iriformaII
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Broadtail Cap
New full length model wit

L collar of Hudson Bay sable
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Natural Mini
the finest Eastern mink
trimming of tails around I

Originally Priced at t

Russian Ermi
with rolling collar. Made
Originally Priced at 4

I-r

II. 1922.
Hon is desired," tlic commission eald in
respondngr to the resolution. "We have
made tentative valuation of the prop,erty of various carriers. Such valuaitlons. however, date back from four to
fight years and have not as yet been
brought up to the periods affected by
the statute. This will Involve conslder;able accounting und engineer work in
connection with the cheeking up of adIdltions and retirements."
The only class on© railroads which have

reported excess earnings over the 6 per
cent, return allowed in 1921. the report
added, are the Buffalo and Susquehanna
Corporation, the Detroit and Toledo
Shore Line and the Lehigh and New
England Railroad. The Buffalo and
Susquehanna, in reporting an excess
earning of $fS.905, the commission said,
entered the claim t»iat the return was

tentative, and not binding, while the
Detroit and Toledo Shore Line, which
was indicated to have had $150,914 in
excess at the end of 1920, made no

statement of its reasons for failing to

pay any of the sum over t<J the Government.The Lehigh and New England,
whose excess earnings were found to be
$24,508 on the face of the returns, declaredthat the transportation act provisionswere unconstitutional.
A number of the smaller railroads

whose earnings were found to be In ex-

cess of the fair return standard likewisedeclared that no part of the moneywaslegally due to the Government.

94,000 QUIT ANATOLIA.
Americana Rapidly Reducing MinorityProblem,
Athens, Dec. 30 (Associated Press).

.American naval forces, cooperating
with relief organizations, are reducing
to a minimum the Anatolian minority
problem. Some 67.000 Greek and
Armenian refugees have been embarked
from Black Sea ports during the last
fortnight and 27.000 refugees have been
taken from .Mediterranean ports.

During the next ten days 18,000 more
will leave Black Sea ports and 5,000 will
be embarked at Mediterranean points,
which will dispose of 110.000 of the
minority refugees, whose total number
has been estimated at 200.000.
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CAS FUMES KILL MAN
AND WOMAN IN GARAGE

Couple Overcome in Auto;
Left Engine Running.

Special Dispatch to The New Yoik H1(11.0

Trenton, Dec. 30..Walter a. Neely,
a. U'riiinili H VAlemn nf tha wnrlrl wir

. "» " . .

and a Federal prohibition agent In New j
Jersey, and Mrs Annabel Gleason. a
millinery clerk, with whom he attended
a party last night, were both found
dead this morning In a garage In the
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western section of this city. Death was

due to carbon monoxide g.is escaping
from the engine of the car which was

still runnine when the bodies were

found.
Mrs. Gleaaon was huddled in a cornerof the coupe, and Neely. the clothinsabout his neck torn open, was r-'inson the floor of the garage. There

was a slight wound on Ills forehaad.
apparently received In his frantic effortsto reach the open air. The gaiasedoor was locked. Neely and Mrs
lileason had attended a social gatherinsat Morrisville. Pa., leaving soon
after midnight

^ Art, Auction
yRooms-
yard P. O'Reilly, Auctioneer
and 9 East 59th Street*)
E OF PAINTINGS
! Of

> of Baltimore, MdL
ate of \
STIMSON

I HAMILTON, Atty.
msignments
rich, Italian and American Schools
ine examples
y and Friday Evenings
h, at 8:30 o'clock

Jan. 5th, at3 o'clock
' Standard Works
id fine bindings.
Brooks Estate, also

ind others in interest. Aadffit
ks on Exhibition RnfJmJj
id, until time of sale. vT

rs
3rd St,

i of
ps

Taken
educed

ird.and exemnfifvina:
. 0

>ng lines distinctly and
V

Cape. A new full

Iuc!d to $1300
tie Cape made ol
ith tails and lined with

Wd to $1150
oats and
1 and 48-inch models |
juirrel, and black fox.

Juced to $275 !
loat. Full length,
id cuffs of sable fitch.

u°L to $385
oat, made of beau- i

cl with collar, cuffs, and
x (dyed white).

deduced to $875 ;

Oat made of choice
ffs. Full flare model, 40

deduced to $365
I

oat with kolinsky :

shop sleeves.

deduced to $425 |
igth, with taupe fox

[
deduced to $495 I
es long; with Viatka

i
deduced to $395 '


